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SWEET CI-OTEt nily he nUUmd for feeding purposes, ns 
pustiiriigc, h«y, or ensilage. With the possiljle ex- 
ception of airalfii oil fertile soil, sweet elover, when prop- 
erly handled, will furnish as niueh nutritious pasturage 
from early st>ring until hile fall as any other legume. It sel- 
dom eauses blo^t, 

Stoek may refuse to eat sweet clover al first, but ttiis dis- 
taste. can be ovcreome by keeping tliem on a field of young 
plants for « few days. 

As catlle eruve dry roughage when pasturing on s\ve»t 
elover, they should Imvif iieeess to it. Straw luiswers this 
purpose very welt. 

An acre of sw*#l clovw ordinarily will support 20 to 30 
stiolcs. 

On account of the succulent growth, it is often ditTicult, 
in humid climates, lo cure the first crop of the second sea- 
sou into a gond quality of bay. 

When seeded without a nurse nrop, one cutting of hay 
may ho obtained the first year in the North and two or 
three eullings in the South. Two cuttings are often ob- 
tained in the South after grain harvest. The seeond year 
a cutting of hay and « seed crop usually arc harvested. 

Sweet clover should never be permitted to show fiowcr 
buds before it is cul for hay. It is very important that 
the fir.st crop of the seeond .sewson be cut so high that a new 
growth will develop. When the plant.s have made a growth 
of 36 to 40 inches it may be necessary to leave the .stubble 
10 to 12 Inches high. 

In cutting the first crop of the second season it is a good 
plan to have extension .shoe soles made for the mower, so 
that a high .stuhblc m«y be left, lu some sections of the 
counlry .sweet elover as a sitage plant is gaining in favor 
rapidly. 

This crop has given excellent results as a feed for eattlc 
and sheep. 15xperiments show tliat il couiparcs favorably 
with alfalfa. 

Sweet elover has proved to be a profitable soil-improving 
crop. The large, deep roots add much humus to the soil 
and improve the aeration and drainage. As a rule, the yield 
of crops following sweet clover is increased materially. 

Hcing a biennial, this crop lends itself rendily to short 
rota lions. 

Sweet clover is a valuable honey plant, in that iu ail sec- 
lions of tlie counlry il secretes an abundance of nectar. 

This bulletin discusses only, the utilization of sweet clover. 
A discussion of the growing of the crop may be found in 
Karniers' Bulletin 797. 
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GKNEIAL STATEMKNT OF THE US^ OP SWISET CLOVER. 

The utilization of sweet clover as a feed for all classes of live stock 
has increiised rapitlly in many parts of the country, owing primarily 
to the excellent results obtained by many farmers who have used 
this plant for pasturage or hay, and also to the fact that feeding and 
digestion experiments conducted by agricultural experiment sta- 
tions show thut it is prufctically equal to alfalfa and red clover as 
a feed. 

As a pasture plant, sweet clover is superior tci red clover, iind pos- 
sibly alfalfa, as it seldom causes bloat, will grow on poor soils, and is 
drought resistant. The favorable results obtained from the utiliza- 
tion of this crop for pasturage have done much to promote its cul- 
ture in many parts of the United States. On accoimt of the succu- 
lent, somewhat stemmy growth of the first crop the second year, diffi- 
culty is often experienced in curing the hay in hninid sections, as it 
is necessary to cut it ftt a tini@ when we»tlier conditions are likely to 
be imfavorable. "When ]jroperly cured the Imy is relished by stock. 

At the present time sweet clover is used to only a limited extent 
for silage, but its use for this ])urpose should incrcnse rapidly, *s t-Iie 
results thus far obtained have been very satisfactory. 

In addition to the value of sweet clover as a feed, it is one of the 
best soil-improving crops adapted to short rotntions whicla ofiri be 
grown. "When cut for hay, the stid)ble and roots remain in the soil, 
and when pastured, the uneaten parts of the plants, as well as the 
manure made while iinlmAls fire on pasture, arc added to the soil And 
benefit the succeeding crops. In addition to humus, sweet clover, in 
common with all legumes, adds nitrogen to the soil. This crop is 
grown in many sections of the country primarily to improve soils, and 



'The growing ot this crop hj9 been rtlscussad Iti a previous publication, Farmers' 
Bulletin 707, eatltlPd " Sweet Clover; Growlag the Crop." 
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the benefits derived froiri it when handled in this manner have justi- 
fied its use, as the yields of succeeding crops usually are increiised 
niatci'iiiUy. 

The different species of svceet clover are excellent honey plants, as 
they produce nectar over a long i)eriod in all sections of the United 
Stiiteg. 

SWEET CLOVER AS A PASTURB CROP. 

With the iwssible exception of alfalfa on fertile soils, no other 
leguminous croj) will furnish as much nutritious pasturage from 
early spring until late fall as sweet clover when it is pro])erly 
handled. Live stock which have nevei' been fed sweet clover nv,vy 
refuse to eat it at first, but this distaste is easily overcome by tuni- 




riij. 1. — Cattle pasturing ou swet-t clover. 



ing them on the pasture in the spring, as soon as tnc plants start 
growth (fig. 1). Many c»ses are on wdw-d- where stock have pre- 
ferred sweet clover to other forage plants. The fact that it may 
be pastured earlier in the spring than mmny forage plants and that 
it thrives throughout the hot summ«r months ninkes it a vs^u«Ble 
addition to the pastures on many farms. Swee*" clover is an espe- 
cially valuable forage plant for poor soils where other crops m*'ke 
but little growth, and it is upon such soils that thousands of acres of 
this crop are furnishing annually abundant pasturage for all kinds 
of live stock. In many portions of the Middle West, where the con- 
ditions are similar to those of southeastern Kansas, it bids fair to 
solve the s^k)US ptfturage problems. Native pastures which will 
no longer provide more than a scant living for a mature steer ou 4 or 
5 acres, when properly seeded to sweet clover will produce sufticient 



forage to carry at \m»t one animal to tlie «ci*e felii-ojigliout the scaeon. 
In addition to this, ii crop of liny or a seed crop may be harvested 
from a portion of the land when it is so fenced tiiat the stock may bo 
confined to certain parte of the field *t siiecifie times. L»nd which is 
too rough or too depleted for cultivation, or i)crmancnt pastures 
which liave become thin and weedy, may be improved greatly by 
drilling in, iifter disking, a few pounds of sweet-clover seed i)er aere. 
Not only will the sweet clover add considerably to the quality and 
quantity of the pasturage but the growth of the grasses will be im- 
prowd by the addition of large qunntitios of humus and nitrogen 
to the soil. 

Sweet clover has proved to be »n excellent pasture crop on many 
of the be«t farms in the North-Centml Stutoe, In this part of the 
country it may be seeded aloiwi aud pastured fi-oui th« middle or lat- 
ter part of Juno until frost, or it mny he sown with grain and pas- 
tured after harvest. 

When sweet clover has been seeded two years in succession on 
separate fields, the field sown the first year may be pastured until the 
middle of June, whon the stock should be turned on the spring 
seeding. When liandled in this manner excellent pustunige is pro- 
vided throughout the snnuner, and ii hay or seed crop may be har- 
vested from the field seeded the i)revious season. 

Some of the best pastures in Iowa consist of a mixture of Ken- 
tucky bluegrass, timothy, and sweet clover. On a farm observed near 
Dclmar, lown, stock is pastured on meadows containing this mix- 
ture from the fii-st part of April to the middle of June. From this 
time until the first part of September the stock is kept on one-half 
to two-thirds the total pasture acreage. The remainder of the pasture 
land is permitted to mature a seed crop. After the seed crop is har- 
^■ested the stock again is turned on this acrettge, where they feed on 
the grasses and first-year sweet-clover plants until cold wotither. The 
seed whir-h shatters when the crop is cut is usually suHicient to rese«d 
the i^astures. By handling his pasture land in this m;iuner, the 
owner of the farm has always had an abundance of jiasture and at 
the same time has obtained each year a crop of 2 to 4 bushels of ve- 
cleanetl seed to the acre from one-third to one-half of his pasture 
land. This system has been in operation on one field for 20 years anil 
not until the last two year's has bluegrass sliowed a tmdency to 
erowd out the sweet clover. It is essential that sufficient stock be 
kept on the pastures to keep the plants eaten rather closely, so tliat 
at all times there will b« ^wi aJauBditftee of frerir shoots. 

Whenever the first crop of the second yuar is not needed for hay 
or silage it can be used for no better purpose than pasturage. In 
fact, it is better to i>a«fe«re the fields until the midAle of June, as this 
afiords one of the moa economical and profit»bk ways of handling 
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tlie first crop. In addition to its value for pasture, grazing induces 
the pl'tiite t0 mud out many young slaoots close to the gromul, 90 
tlislt when the plants arc permitted to mature seed a mucli krger 
number of stalks are formed thau would be the case if tlie first crop 
\ve'il! ctit tor hay, The hay crop is likely to be cut so elose to the 
groimd that the plants will be killed, whereas but little danger of 
kilUng the plants arises from close pasturing early in tlie stsison. 
Excellent stnuds of sw'wst clover will protliic* »n abundance of jsps- 
lurnge for two to three mature stem's pm *iere from eiirly sj^rtiig 
to the middle of June. 

Cattle whieh arc pasturing on sweet clover alone crave dry feed. 
Straw has been found to satisfy this desire and straw or hay slionld 
be pre«9nt in the mea-dow at all times, After stock arc remo-^'ed 
from the field it is ah excellent plan to go over it witli a mower, 
setting the cutter bar so as to leave the stnbble 6 to 8 inches high. 
This will even up the stand, so that the plants will ripen seed at 
approximately the same date. ' 

Experiments by many farmers in the Jliddle West show that sweet 
clover is an excellent pastni-e for dairy cattle. When cow- are turned 
on sWeet clover from grass pastures the flow of milk is increased and 
ite quality improved. Other conditions being normal, this increase in 
milk production will continue throughout the summer, as the plants 
liroduce an abundance of green forage during the hot, dry months 
when grass ])astm'es are uni>roductive. If pastures are handled ]irop- 
erly they \vill carry at least one milk eow to the «cre during the 
summer months. 

In many parts of the country sweet clover has proved to be an 
excellent pasturage crop for hogs. "When it is utilized for this pur- 
pose it usually is seeded alone and pastured for two seasons. The 
hogs may be turned on the field the first year as soon as the plants 
have made a 6-inch growtli. From this time until late fall an 
abundance of forage is produced, as pasturing induces the plants to 
send out many t«nd«r, suceuknt branches, Pasturing the second 
season may begin as soon as growth starts in the spring. If the 
field is not closely grazed the second season it is advisable to clip it 
occasionally, leaving an 8-inch stubble, so m to produce a more suc- 
culent growth. 

An acre of sweet-clover pasture ordinarily will support 20 to 30 
shotee in addki?(*rt to furnishing a tight cutting of hay (dg. 2). 
Fur the best growth of the hogs, they should be fed each day 2 
pounds of grain per hundredweight of the stock. Hogs are very 
fond of sweet-clover roots anil idionld be ringed before being turned 
on the pasture. The tendency to root may generally be overcome 
by adding some ]iroteiu to the grain ration. Meat meal serves 
this purpose very \veU. 



SWEEt CLOVEH: tJTlUZATlON, ' 7 

The Iowa Agricultural Expei-iiuent Station conducted an inter- 
esting pasturing experiment »*ith sprinff pig S in IDlO, In this ex- 
periment, pigs weighing approximately 38 pounds each were pastured 
ifor a period of 141 days on two plats of rod clorer, a plat of Dwarf 
Kssex rape, and a plat of yellow biennial sweet clover. The pigs 
pasturing on each plat received a ration of eav eorn, The ration 
given to the pigs on one plat of red clover and on that of rape was 
supplemented with ment meal to the extent of one-tenth of the ear- 
corn ration. The feed given to the pigs pasturing on sweet clover 
was supplemented witli meat meal at the same rate during only the 
last 57 days of the test. The red clover was seeded in 19Q8 and rc- 
seeded in l&OO, so that the plat eontiiincd a very good stand of ■pbr'nts 
Rt least on« yenr old, The sweet clover was seeded in the spring of 




Pio. 8. — We*!^ p«HturiB5S oti iswect clovt'i". 



1910, while the rape was sovm on April 4, 1»10, in ■24-inch rows, . 
The pigs wore turned on the foi'nge plats on June 22, 

The results of this experiment, as presented in Table I, show that 
sweet clover carried more pigs to the acre and produced cheaper gains 
and a greater net profit per acre than either red clover or rape. To 
]ndge from the date of seeding of the plants tested, it was to be ex- 
pected that the pigs pasturing on the sweet clover would not gain as 
rapidly at first as those pasturing on the other forage plants, as the 
growth of the sweet clover at this time was undoubtedly much less 
than that of the other crops. This assumption is boi*rie out by the 
results given for the first 84 days of the test. During this period 
the pigs on the rape made a net gain of $11.55 per acre and those on 
the red clover $G.SC per acre more than those on the sweet clovei'. lu 
these computations corn was valued at 50 cents per bushel and hogs 
at $6 per hundredweight. During the latter part of the experiment 
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there was but a scant growth of red clover on the plats, while the 
sweet clover produced an abundance of forage, and during; this 
pei'iod of the experiment the pigs pasturing on sweet clover made a 
net gain of $10.14 per acre more than tlioso pasturing on red cloi-er 
and $17.41 per acre more than those pasturing on rape. (Table I.) 
The difference in net profite probnbly would hav-e been gi^tttr Itted 
white sweet clover been used instead of yellow sweet clover, as it 
makes a larger growth and contains approximately the stwne ratio 
of food elements. 



Tahi.e I. — ItdfiMfi'o marits of Dwarf Kssv.x rape, red clover, and ycUow motet 
ckivcr wJioH piistm-cd by spring pi-ga for t4J diufs, Jimc S2 to IVovmUjcr Jfl, 
JSM). 



Fora*6 tested, ptet area, and ral !iin. 


Num- 
ber of 
hogs. 


Initial 
welRht 
per 
hog. 


Total 
pain, oil 
hogs. 


Aver- 
age 
dally 
gain per 
hog. 


Supple mcntarv 
feed required' 

for 100 
pounds of gain. 


Total 
cost of 

100 
pounds 
of gain.' 


Not 
profit 

per 
acre,' 


Shelled 
corn. 


Meat 
meal. 


Rapo (Dwarf Easei, 0.9 acre), and 
ear corn' plusone- tenth meat mejl, 
Itcduced to acre basis 


IS 
20 

la 

IS. 75 
15 

18.75 
18 

22.60 


Found). 


Pound*. 
2, »fll. 7 
3,113.0 

l,79aO 
2,237.5 

2,394.0 
2,B92.5 

3, 694. 0 
3,242.6 


Povndt. 
1. 10 


Pounds. 
292.5 


Poundf. 
33.90 


t3.79 




t6!i.64 

""si." 20 


Clover (medium red, 0.8 acre) and 
car corn alone ' 


39.0 


.84 


370.6 


None, 


3,71 




Clover (medium red, 0.8 acre) and 
ear com' plus one-tenth m«at meal. 


39.0 


1. 13 


290.3 


34. 77 


3.84 


64. .55 


B*oet clover • (yellow biennial, 0.8 
wsn) and oar corn' ptus one-tenlh 


37.8 


1.02 


313.6 


24.70 


3.70 




74. M 















1 Com valued at so cents per bwhel, meat meal at t2..'"i0 per hundredweight. 
« Hogs valued at J6 per hundredweight. 

' During the first 84 dnya of the test, practically two-thirds of the time, a limited ration of corn was 
glifWB. while durbiK the Iwt S7 days tho pigs recclvDd ft lull feed. . 
t The pigs pastuMng on sweet olover reemvsd irieat meal mly during tho last 57 days of the cxptrlment 



An experiment reported by the New Jersey Agricultural Experi- 
ment Station shows that a mixture of rape and sweet clover makes an 
e-\ceptionally fine pasture for hogs. In this experiment the mixture 
of rape and sweet clover produced more pasturage than alfalfa and 
WRS preferred to alfalfa hj ihf hogs. It was seeded at the rate of 0 
pounds of Dwurf Eaeex rape mid 10 pounds of sweet clover to the 
acre. 

Sheep reli.sh sweet cloi'er and make rapid gains 3when pastured on 
it. Care must bo taken to see that pastures are not overstocked with 
sheep, as they are likely to eat the plants so close to the ground as to 
kill them. This is especially true the first yww, before the plants 
have forinfed crown buds. Yellow biemiial sweet clover probably 
would not suffer from this cause as much as the white species, be- 
vmim the plants mak« a miore proatiyit* growth mnd »re not likdy 
to be eaten so closely to the ground. 



swBBT clover; utilization. -9 

Horses and mules do well on swteet-clover pastures. On necount of 
the higli protein content sweet clover provides excellent pastiiruge for 
young stock. No cases of slobbering litn e been noted with horses. 

TAINTING MILK AND BUTTER. 

Milk may be tainted occiisionally when cows are pasturing on sweet 
c1o*«r. However, the large majority of farmers who pasture sweet 
clover on an extensive scale report very little or no trouble. The 
fla\'or imparted to milk at times is not disliked by all people, as some 
stete that it is agree«ble and docs not harm the mnrktt value of dairy 
products in the least. This trouble is experienced for the most part 
in the early spring. The tainting of milk may be avoided by taking 
the eows off the pasture two hours before milking tnd keeping them 
off until after milking the following- morning. 

BLOATING. 

TTnlike the true clo\-ers and alfalfa, sweet clover seldom causes 
bloat; in fact, with the exception of the sunuuer of 1915, only ti few 
authentic cases of blont have tlins far \m<m recorded in sections wliwe 
large acreages are pastured with cattle and sheep. A number of 
oiises of bloat wore reported in Iowa during the abnormally wet 
season of 1915. Xo satisfactory explanation for this ' comparative 
freedom from bloating has been offered. It is held by sonie that the 
coumarin in the plants prevents bloating, but this hi*s uot hmii 
established expert merttally. 

TREATMENT F©K BLOAT. 

Cattle. — If the case of bloat is not extreme, it may be sufficient to 
drive the animals at a walk for a quarter or half an hour. In ur- 
gent cases the gas must be allowed to escape without delay, and this 
is best accoinplialied by the use of the troesr. In selecting the ])lftc» 
for using the trocar, the highest point of the distcndr 1 flank ecpially 
distant from the last rib and the point of the hip nnist be chosen. 
Here an incision about three-fburths of nn inch long shoulfl be mudc 
with a knife through the skin, and then the shnrp point of the trocar, 
being directed downward, inward, ijnd slightly forward, is thrust 
into the paunch. The slieath of the trocar should he left in the 
piiimch as long as any gas continues to issne from it. In the absence 
of a trocar an incision may be made with a small-bhuled knife and 
a quill iised to permit the gas to escape. Care must be taken to ace 
that the quill does not work down out of iright into the incision. 

Another remedy consists in tying it largo bit, the diameter of a 
pitchfork handle, in the mouth, so that a piece of rubbtr tnbing may 
be passed through the mouth to the first atomnch to allow th« g»s 
to escape. 

87080°— Bull. 820—17 2 
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When the animal is not distressed and tlie swelling of the flank is 
ndk greiit, or when the most (AatresBiiig 'tfontlttion has been rerrtowtd 
by the use of the tmcnr, it is best to administer internal medicine. 
Two ounces of aromatic spirits of ammonia should be given every 
half hour in a (juart of cold water, or half an ounce of chlorid o,f 
lime may be flissolved in a pint of tepid water and the dose repe*it€d 
every half hour until the bloating has subsided.'' 

For acute bloating the Kentucky Agricultni*al Experiment Stfl- - 
tion recommends 1 quart of a 1^ per cent solution of formalin, fol- 
lowed by ]ilacing a wooden block in the animal's mouth and by gentlo 
exercise if the animal can be gotten up. 

SJieep. — Gas may be removed quickly from bloated sheep by nsing 
a small trocnr. The seat of the operation is on the most prominent 
poiiion of the left flank. 

SWERT-CLOVER HAY. 

When swoet-clover liay is cut at the right time and cured properly 
it is eaten readily by all chis.ses of live stock. As the liay is rich in 
pi-otein, growiug stock make gains on it compai'able to the gains of 
those fed on alfalfa. The quantity and quality of the milk produced 
when the hay is fed to cows are approximately the same as when other 
Uii^imee are used. ITay \thich is cut the fti-st year is fine stemmed 
and leafy and resembles alfalfa in genenil appearance. Unless it 
is cut at the proper time the second year, it will bo stcinmy and un- 
palatable. l*>eding experiments show that it contains practically 
as much digestible protein as alfalfa and more tluin red clover, but 
the hay is not as palatable as red clover or alfalfa when the plants 
are permitted to Iwcome coarse and woody, f^lieii' sw6et cldveir ffe 
seeded in the spring without a nurse crop in the northern and 
western sections of the United States, a cutting of hay may be ob- 
tained the same autumn. When it is seeded #ith a niirse crOf) in 
these regions, the rainfall during the late summer and early fall will 
largely determine whether the plants will make suflicient growth to 
be cut for hay. On fertile, well-limed soils in the East, in the eastern 
Xorth-Central States, in Towa, and in eastern Kansas a cutting of 
hay is commonly obtained after grain harvest when the rainfall is 
normal oi- above normal. Tn nwiny sectifms frf the ed^mtry two, and 
at times three, cuttings of hay may be obtained the 9#cond year 

In the South two, and sometimes three, cuttings may be obtained 
the first yonr if the seeding is done without a nurse crop. Wli»n the 
seed is sown in the spring with oats, two cuttings may be secured 

' sieo " DIaeasca ot CatUe," a special report of the Bareaa of Animal Induatry. 
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after oat harvest. Three cuttings may be obtained the second year, 
although it is the common practice to cut the first crop for hay and 
the second crop for mmd, 

YIELDS OP SWBIT-CLOVER HAY. 

The totnl yields of sweet clover per RCi-e for the season are usually 
less than those of alfalfa except in the semiarid unirrigated por- 
tions of the country. Sweet clover ordinarily yields more to the acre 
than any of the true clovers. 

When the seed is sown in the spririg in the North without a nurse 
crop, yields of 1 to 3 tons of hay of good quality may be expected 
the following autumn, The MaTssftcliusetts Agricultural Experiment 
Station obtained 2,700 pounds of hay per acre in the fall fi"om spring 
seeding, while the T''^njted StatP'=' department of \."'ricuU"re ob- 




l-'ifl. 3.— Cnttii^ »«oet i;Jov«f fiir MSy'ln western Kanstsi; 

tained 3,000 pounds of hay per acre in August from May seeding 
- in Maryland. Yields of 1 to 2 tons, and occasionally 3 tons, have 
been obtained in Michigan, Illinois, Iowa, Kansas, the Dakotas, and 
other States. In Illinois, Iowa, and Kansas yields of 1 to 1^ tons 
are often obtained after grain harvsst wheal weather conditions are 
favorrtble. 

The first crop the second season yields to 3 tons of hay to the 
acre in the northern and western sections of the United States. The 
second crop of the second season will yield from three-fourths to IJ 
tf^s to ttie sere, although Wiis crop usually is cut for seed. 

When sweet clover is seeded in the South without ii nui-se crop 
on fairly fertile soil that is not acid, three cuttings of hay, averag- 
ing at lenst a ton to the cutting, may be secured the year of seeding. 
When the seed is sown in tiia early spring on winter frfcin, two cut- 
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tings, yielding at least 1 ton to the cutting, may be obtained. Tho 
first crop the second season yields on an average to 3 tons o| hay 
to the iicre. In 1903 the Alabama Canebrake Station obtained 2^ 
tons of hay after oat harvest and a total yield of 3 tons per acre from 
the same field in 1904, 

T1»E TO CUT gWKET CLOVER FOIt MAY. 

The first semson's growtli of sweet clover do«s not usually get 
coarse and woody and thei'eforc may bo cut when it shows its 
maximum growth in the fall, In regions where more than one 
crop may be obtained the first season, tho first crop should bo cut 
when the plants have made about a 30-inch growth. 

The proper time to cut the first crop tho second season will vary 
considerably in different localities, depending very much wpon the 
rainfall, the temperature, and the fertility of the soil. In no event 
bhould the plants be permitted to show flower buds or to become 
woody. In tho somiarid sections of the coimtry sweet clover does 
not grow as rajiidly as in more humid i-egions. Neither do the 
plants grow as rapidly on poor soils as upon fertile soils. In tho 
drier sections the best results usually are obtained by cutting the 
first crop when the plants have made a growth of 24 to 30 inches. 
On fertile, woll-limed soils in many sections of the country a i-ery 
rapid growth is made in tlie spring, and often the plants will not 
show flower buds until they are about 5 feet high. On such soils 
it is very essential that the first crop be cut when the plijnts have 
made no more growth than 30 to 32 inches if hay is desired which is 
not stemmy and if a sfcond growth is to bo ex]iect©d. 

MEimT OP SttlSBLE TO BE LEFT WHEN CUTTING FOft HAY. 

It is not necessary to leave more than an ordinary stubble when 
cutting the sweet-clover hay crop in the fall of the year of seeding. 
A stubble 4 or 6 inches in lieight, however, will servo to hold drift- 
ing snow and undoubtedly will bo of some help in protecting the 
plants from wihter injurj^ While sweet clover without question is 
more hardy than red clovei', usually more or less winterkilling 
occui-s, and any protection which may be afforded during cold 
weather will be of considerable benefit. 

"While tho first crop in the second year comes from the crown buds, 
tho new branches whicli ]>roduce the second crop of tho second year 
come from the buds formed in the axils of the leaves on tho lower 
portions of the stalks which constitute the fii-st crop, as shown in 
figure 4. These branches usually commence growth when the plants 
are about 24 inclies higli. In fields where the stand is heavy and 
where the lower portions of the plants are densely shaded, these 



SWEET CLOVER ! UTILIZATION. 



13 



shoots are soon killed from lack of necessary light. (Figs. 4 und 6.) 
The brunches which are first to appoiir inid ivhich are first to bo 
killed are those devest to the ground. It is therefore very important 
when cutting this crop to cut the plants high enough from the 




Vto. 4. — Sweet-clover platits, showing tli«? rtirpct tvlntlon that exists between tho thlcli. 
ncBs of Btand, the time of cultlng, and the height at which the stubble must be cut 
It a BcconU crop Is to be eipectfd. The plant at the left was cut 10 dajB later than 
the plant nt the right. Note the height at which It wbs necefiBary to cut this plant 
go that a second crop would develop and also the Ecura on the atubhte wht-re young 
HhootK hnd started i-arlli-r and wt-rE killr-d from lark of Buultisht. When the nturid In 
thin the young shoots will survive, as they did on the plant at the right, even though 
tlK fl«ld is cut at a latN- date. 

ground to leave on the stubble a sulRcisJit iiumber of buds ajid young 
bnuichoB to produce a second crop. 

Examin«tion of hundreds of acres of sweet clover in different sec- 
tions of the United States during the summers of 1915 and 1916 
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showed that the stand on at least 50 per cent of the fields was partly 
or entirely killed by cutting the first crop the second season too close 
to the ground. A direct relation exists between the thickness of the 
stand, the height of the plants, and tl>e liciglit at which the stubble 
should be cut if a second crop is to Ije Imrvcsted. It is very esscn- 




PlO, B,— Stuhhlc of Bweet clover collm foil in flelda where 80 per umt »' plaats hnd 
iK'ta klUoU liy (nittlng too closely to the uroauU, Thi> hwvy SitMirtw to thmo flolils wisre 
not out until the plants had made a growth of 36 to 40 inches. Note the sciirs on the 
Btulihle where yom-ng shoot* *t«rt«l, but tiled from kch of light. 



tial to examine the fields carefully l)efore mowing, so as to determine 
the height at which the plants should bo cut in order to leave at least 
one healthy bud or young branch on each stub. In fact, the stand 
should bo cut several inches *bove the young shoote- or' hiids, the 
stubble may die back from 1 to 3 inches if the plante are cut during 
damp or rainy we*tlier. 
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When fields of sweet clover contain only a medium-heavy stand 
and when the jjlants have made no more than a 30-iuch growth, a 5 
to 6 inch stubble usually will be sufficient to insure a second ci-op, 
but whei-e fields contain heavy stands — lo to 25 plants to the s<iuai'6 
foot — it may be necessary to leave an 8-inch stubble. In many 
fields examined in northern Illinois in June, 191C, heavy stands had 
been permitted to make \v growth oi 8G to 40 inches before cutting. 
In a number of these fields a very large percentage of the plants 
were killed when an 8 to 12 inch stubble was lei't. (See fig. 5.) 
A eareful examination of such fields showed that the young branches 
had started on the lower portions of the stallss and had died from 
lack of light befoi'e ciitting. In semiarid regions, where the plants 




Fio. 0. — Shoe sole to lie placeii on the inner Rhoe of the mower, so that a high stubble 
mny be left when mowing sweet clover: A, Kad view of the back part of the sole; 
B, side view of the sole, showing general shape ; 0, shope of the front end ot the pole 
when It Is to be used on mowers having shoes of the type usetl on Deerlng machines ; 
f>j forward end of the sole reproeentcd in B, The torward end of the sole shown In 
B and B ghould be made for raachluos having shoes of the type uasd on McCormlcfc 
mowers. 

do not make as rapid growth as in humid sections, they may, as a 
rule, be clipped somewhat closer to the ground without injury. 

On account of the difference in the growth that sweet clover makes 
f)n different types of isoil and on account of the difl'ei-ence in the 
thickness of the stand obtained in difl'erent fields, it is impossible to 
give any definite rule as to the proper height to cut the first crop. 

MOWER CHANGES FOR CUTTING SWEET CLOVER. 

It is good practice to replace the shoe soles of the mower with 
higher adjustable soles, so that a stubble up to 12 inchee in height 
may be left when cutting sweet clover, Shoe soles such as are 
shown in figures 6 and 7 may be made on any farm provided 
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with a blacksmith's forge, or they can be made at any hlack- 
smith shop at a cost which should not exceed $2.50. Preferably 
they should be of strap iron, about one-fourth of an inch thick and 
2 inch^ Tfide; ho^vever, old pieces of iron m steel which in»y be 
found on the farm will serve the purpose. 

T^Tien these soles are to be placed on machines that have shoes of 
the type used on the Deering mower, the forward 8 inches of the 
sole for the inner shoe should be tapered gradually to a blunt point 
and bent in such a manner that it will hook into the slot in the shoe. 
(Fig. 6, C.) When the soles are to be placed on mowers having 
shoes of the type used on McCormick machines, the forward 8 inclies 
of the sole for the inner shoe should be tapered gradually to about 1 
inch in width, bent forward so that it will fit against that portion 
of tho shoe where it is to be bolted, and have a hole of the proper 




Pio. 7. — Shoe sole to be Used on the outer shoe of the mower, so that a high stubble 
may be left when cutting avfeet clover; A, End view ol the back part of the soie; 
B, Bide view of the sole, showing general shape ; C, forward end of the sole to be uaed 
on certain Deering machlnea ; D, end view of the front part of sole shown in B. 



size bored for the bolt three- fourths of an inch from the end. (Fig. 
G, B and D.) The bottom of the sole should be rounded, so as to 
run smoothly on the ground when the cutter bar is raised to cut at 
different heights. The back portion of the sole should be upright 
and should have holes bored in it, so that it may be set for the 
cutter bar to rest at different heights from the ground. Preferably 
.. the lower hole of the upright should be located so that when the 
• bolt in the shoe is run through it the cutter bar will be 6 inches from 
the ground. It should be long enough to permit four or five holes, 
1 inch apart, to be bored above the lower one. (Fig. 6, A.) 

With some makes of machines it is not advisable to raise the cutter 
bar high»r than 10 inches from the ground, but when this is true 
the cutter bur may be tipped upwiurd, so that a. 12-inch stubble is left. 



The forward end of the slioe sole to be used on tixe outor slioe 
should be tapered gnidimlly to 1 inch from the end. The forwiird 
inch should be cme-fourth of »ii inch in width und bent sliglitly up- 
ward and inward, so that a hook will bo formed to fit into the slot 
in the front end of the shoe. (Fig. 7, H.) The vest of the sole should 
Mattered, so that it will run smoothly on the ground wlien the cutter ' 
bar is set to cut at different heights. The ujiright \vhich is bolted 
to the sole should preferably be made of tliree-cif^hths by 1 indi 
nittienal and should have six holee, 1 inch apart, bored in it, so that 
the outer end of the cutter bar may be raised to the same heiglit as 
the inner end. On practically all standard makes of mowers the 
outer shoe sole hooks into the shoe instead of bolting to it, as is th« 
case with the inner sole on some machines. A wheel is used in place 
of a shoe sole on the outer end of the cutter bar on some machines. 
When this is the case, the upright to which this wheel is attached 
should be lengthened. On other machines the forward end of the 
sole hooks into a slot in the slioe in the sume manner as the inner 
sole. In this event the front end of the sole should be bent slightly 
upward and outward. (Fig. 7, C.) 

Before shoe soles are iniide for any mower a careful exiunination 
should be iDade of the shoes to determine' the exact size required 
and the manner in which they should be *ttHched to the fonvsrd 
ends of the shoes. 

CURING AND IIANDUNG SWEET-CLOVER UAY. 

One of the greatest difficulties in curing sweet clover is the fact 
tlmt the plants usually are ready to be cut for hay at n time of the 
year when weather conditions are likely to be unfavorable for 
haymaking. Little trouble is experienced in curing this ci-op in the 
drier sections of the country wliere the methods used for alfalfa are 
employed. Tlje curing of sweet clover is more difficult than the 
curing of either red clover or alfalfa, as the Iwives are very ajit to 
shatter be<ore tiie stems in* <ait*d# &«4ry p^niHbtg nitnns should be 
employed to save the leai-e8, as thcee constitute the Iwst piH-t <>f the 
hay. '(See Table II.) 

Taulk IT.—^m-Hf/r nxfiJj/ftr* of thr Irtfrrn ninl ulcmx of four sfiiiiplvn of irrV- 
[ABftlysw made hy the Bureau oJ Chwnlstry.] 



Constituents (per cent). 





Jlols. 
tufo. 


Ash. 


Ether 
extract. 


Protein. 


Cruile 


Nltrogen- 
frco EI. 
tract. 




s. ro 

8.70 


10.92 
8.«) 


3.09 
.10 


2S.20 

10. la 




ao. 78 
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The hay collected for the above analyses represented the first cut- 
ting the second season. The plants had made a 30 to 30 inch growth 
at the time of eiitting. It ivill be mmi tJiit th© protein content of 
the leaves is almost three times as great as that of the stems. 

In the drier sections of the country or when the first crop of the 
yetip of sifedifig i« cut for h«y in thm North-Central States the mower 
may ho started in the morning iis soon as the dew is oiF. The hay 
should remain in tlie swath nntil the following day, or nntil it is 
well wilted, when it i^ould ht r»ked into small windrows. After 
remaining in the windrows for a day it may be placed in small cocks 
to eure. Coeks made from hay which has dried to this stage will 
not shed w»i»r weM imH therefore shonkl be-eovei'ed if it is likely 
to rain. It is important that the cocks bo made small enough to be 




Pia. 8. — Sweat clover c-urlDi; lu the cock. 



thrown on the ruck entire, as innny lenvae will be lost if it- is neces- 
sary to tear them ajiart. 

When sweet clover is jiermitted to dry in the swath, a large per- 
centage of the leavce will Iw lost in windrowing and loading iinleae 
handled with the utmost care. ITay in this condition should never 
bo raked while perfectly dry and brittle, but should be raked into 
the windrow in tlio early morning or in the tv»ning, when it is ' 
slightly damp from dew. It may then be hauled to tli© biru or st«ck 
after remaining in the windrow for a day. 

One of the most sncceasful mGtho<te for hsndling sweet-cloimr h«y, 
especially in regions where rains are likely to occur at haying time, 
is to permit the plants to remain in the swath until they are well 
wilted or just before th« leaves begin to cure. The hay should then 
be raked into windrows and cocked at onee (fig. 8). The cocks 
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should be made as high and as narrow as possible, as this will permit 
better ventilation. In curing, the cocks 'will shrink from one-third 
to one-hiilf of their original size. It may take from 10 days to 2 
weeks to cuic sweet clover by this method, but when well cured all 
the leaves will be intact and the hay will have an excellent color and 
Hl-oma. When sweet clover is cocked at this time the loaves will 
cure flat and in such a manner that the cocks will readily shed 
T*'ater during heavy rains (fig. 9). 




Pja. 9. — A cock of Hwact-rlovpr hny wlikli hfi* cured 111 excollenf condition and rctalnecl 

all of Its iPavt'B. 



When sweet-clover hay is t*) be stacked it is highly desirable that 
some sort of foundfttion be made for the stack, so as to prevent the 
loss of the hay which otherwise would be on the ground. Several 
feet of straw or grass are often used foi' this purjiose, but still better 
ife a< foundation of rails, posts, or boiivds jiluced in such a manner 
that air may circulate tinder the stack. 

A cover should be provided for the stacks, either in the form of a 
roof, a canvas, or long gioen grass. If none of these means is prac- 
ticable a tojiping of perfectly green sweet clover will cure with the 
leaves flat and will turn water nicely. 

It is well known that hay made from either red clover or alfalfa 
will often unde-Bg^i ap«itfti|Bi*» 'Combustian if put into the bam 
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with too much external moisture upon it. No instances of sponta- 
neous combustion in sweet-clover liay have been noted, bnt this may 
be due to the fact that comparatively little sweet-clover hay is stored 
in bams. The same precautious, therefore, should be taken with 
sweet-clover hay as with red clover or alfalfa. 

SWEET CLOVER AS A SILAGE CROP. 

In some sections of the country sweet clover is gaining in favor as 
a silage crop, either alone or in uiixturee witli other plants. The 
silage made from this plant will keep better than that made from 
most legumes, as it does not become slimy, as is so often the case with 




Flo. 10. — FUUng the silo with sweet clover. 



red clover or alfalfa silage. It produces a palatable feed, which 
should contain more protein than well-matured corn silage. 

When sweet clover makes sufficient growth after grain harvest, 
or when seeded alone, it is not necessary to cut it for silage until 
fall. At this time it may be run into the silo alone or in mixture 
with corn. Excellent results have been obtained by placing alternat'e 
loads of corn and sweet clover in the silo. (Fig. 10.) 

When the first crop the second ^tfsfcfn h nSt ri®eded for pa«ter«ifei 
ensiling may prove to be the most economical and profitable way of 
handling it, as it is necessary to cut this crop for hay at a time of 
the year i*li«n the weirthsa- condi^Jis in humid regions are "Vmy 
likely to be unfavorable for haymaking. The large percentage of 
leaves whicli usually are lost from shattering when harvesting the 
hay will be saved wlmi th€ ei'op is r«B iMo the stlav - 
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The first crop the second season will projuce approximately two- 
thirds as much siltige to the acre as corn when it is cut at the tiino it 
should be cut for hay. The second crop may then be harvested for 
seed. When sweet clover is handled in this manner, approximately 
tm)-tiiirds of (!io total corn acreage which woidd he cut for silago 
may be pennitted to mature, as the first crop of sweet clover will re- 
place the corn silage, -while the seed crop ordinarily will bring as 
mncli per acre as the corn. In addition to this, the roots and 9feubble 
will add large quantities of vegelnblo matter to the soil. 

Some farmers do not cut sweet clover for silage until it is in full 
bloom. When this is done, 10 to 12 tons of silage will be obtained 
per *ci-fc, but the plants will b« killed by the mowing. 




"Ift'hen tlie green plants are ensiled, the crop preferably should be 
cut with a grain binder. (See illustration on title-page and fig. 11.) 
This will solve the difficulty of cutting a high stubble and will at the 
same time bind the plants so that they may bo run through the silage 
cutter without difficulty. Green plants, and especially the first crop 
of the second season, contain too much moisture to be run into the 
silo immediately after cutting. In some cases (juantities of juice 
liav« been pressed out of the bottom of the silo, and as a result th» 
.silage settled considerably. Analyses of the jnice from one silo 
showed that it contained 0.23 per cent protein and 2 per cent carbo- 
hydrates. This loss of juice may be overcome by permitting the 
bundles to remain in the field just as they come from the binder un- 
til the plants are A\llted thoroughly. Straw or corn stover may be 
placed in the bottom of tiie si-lo to absorb some of the juice. If fhe 
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plants con tain too much moistrire it may be a good plan to mix some 
corn stov€i- with the sweet clov«i* tte it is run into the silo. 

Several silos in Illinois have been filled with sweet-clover straw. 
When this is done it is necessary to add sufficient water to moisten 
tile jdry stems. These Mems bccwMte«oft in-ti sh<Ji't time «.n<i>««i»l« 
in good c(mdition. When the seed crop i.s thrsishcd with either ti 
grain seiJarator or a clover holler the stems are broken and crnshed 
sufficiently "to render it unnecaaBBi'y to Puii th*m through a-siiftge cut- 
ter. Care must be tgken when ensiling the straw to add sulUcient 
water, if molding is to be avoided. It will probably be necessary to 
add water at the blower »nd »lso tit the top of the sflo. It is essen- 
tial to trami) the straw thoroughly, so as to exchide as mucK air as 
possible. After the silo is filled it should be covered with n layer 
of green plants and thoroughly soaked with watar. 

Table III gives analyses of sevcrnl samploe of sivect-elover sikgo 
as compared to corn silage. 



Taiii,b nr. — CompuxUlnn of nwrct-vUircr niUiyo and ivrtl-iiiiif tirrrl corn glhiyti. 



Kind ot sUajje. 


Number 
ol analy- 
ses. 


Conslllticnts (per cmt). 


Water. 


Aali. 


Crude 
protein. 


Cartohydnitcs. 


Fat. 


Fiber. 


Nitrogen, 
free ex- 
tract. 


White sweet Clover; 

First crop, gseotid season = . . 


I 
1 

3 
121 


7S.7 

7a. V 

73.7 
73.7 


1.73 
2.57 
1. 19- 
1.70 


3. 17 

2.06 
2.70 
■ 2.10 


8.08 
13.50 
6. SO 


12.32 
15.40 


O.M 
1.27 
.50 
.SO 



^ Anaiyied by the Illinois AgrtouUurtil Ext*srlmBnt Stallrta. ' Aimlyiei by ths ])ure»a ol CVwmbtipy . 
■ An»ly3« compiled Ijy Henry and Mwrlson. 



As shown ill Table III the antilyses of the first and second years' 
growth of sweet clover compare favorably in food elements with 
corn silage. It is to be expected that the silage made from tlie sweet- 
clever straw Would contain less protein and carbohydrates than that 
made from the entire plants, as most of the leaves shiitter from sweet 
clover before the seed crop is cut. Considerable protein and carbo- 
hydrates were lost from the silage made from the first crop the sec- 
ond season, as the pkmts wore I'ini into the silo as soon as they were 
cut. Much juice was pressed from the bottom of this silo. An 
analysis of this jniec is given on page 21. 

^ SWEET^CLOVER AS A SOILING CROP. 

As a soiling crop sweet clover has been used to only a very limited 
extent. The amperage yields of green matter v*ry from 6 t© W tons 
per acre, The season for soiling may commence ■when the plants 
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are 12 to 15 inches higli aud continue until llowcr buds .appear. An 
nrca of such a size that the plants may be cut evwy four or five 
weeks should be selected. The plants should not be cut closer to the 
gi-ound than 4 inclies during the first part of tlie season and 9 to 12 
inch<s6 during the latter part of tli© season. Ou account of tlio high 
protein content and the large amount of forage produced on a rela- 
tively small ctrca, swcot clover may profitnbly be ft^d in this mimucr 
when more degirntblt aK^iul^ (MiE^*§m^t .ibe^ikikA^ 

SWEET CLOVEIt AS A FEKD. 

The woody growth of sweet clover as it rwiches maturity and the 
bitter taste due to coumarin have been the principal causes for live 
stock refusing to eat it at first. On this_account many farmers have 
Rsstnned it to be worthies? as a feed. It is a fnct that stock seldom 
eat the hard, woody stems of mature plants, but it is true also that 
stock eat sparingly of the coarse, fil)rous |;ro\yth of such legmnes as 
red or miimmtjfh clov«r when they liff'i'e liccn permitted to mature 
and have lost much of their palatability. All kinds of stock will 
eat green sweet clover before it becomes woody, or hay which has 
been cut at the proper time and well cured, «fter they have Iwconie 
accustomed to it. ^luny esses are on record in which cattle liave 
refused alfalfa or red clover when sweet clover was accessible. Milch 
fio^s hJit# been .known to refuse a ration of alfalfa hny when givtjn 
to them for the first time. Western range cattle which have neifer 
been fed corn very often refuse to eat corn fodder,"()r evon corn, for 
A short time, and instances have como under observation in which 
they ate the dried husks and left the corn nnwiten. When these 
Wltle were turned on green grass the following si)ring they browsed 
on the dead grass of the preceding season's growth, which, presum- 
ably more closely resembled the grass to which they were accus- 
tomed. Such preliminary observations should never be taken as 
final, even when they represent the results of careful investigators. 
When cowpeas were first introduced into certain sections of this 
country much trouble was cx]>erienced in getting stock to cat the 
vinos, either when cured into hay or made into ensilage. This dilTi- 
cnlty, however, was soon overcome. 

It is very true that stock which liave never been pastured on sweet 
clover or fed on the hay must become accustomed to it before 
they will eat it, but the fact that isweet clover is now being fed*to 
stock in nearly everj' State indicates that tlie distaste for it can bo 
overcome easily and successfully. As sweet clover usually starts 
growth earlier in the sp#in|5 thiti other forage pl«nts «nd (is the 
early growth preeura«bly contains lees coumarin fehan older plfitte, 
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stock seldom refuse to eat it at this time. Properly cured hay is 
seldom refused by stoek, especiiilly if it is sprinkled with s*lt w«ter 
when the animals are salt hungry. 



COMPOSITION OF SWEKT CLOVER. 



Sweet clover, like most legumes, contains a relatively high per- 
centage of protein, thus making it a source of that valuable constitu- 
•«t of fe«ds needed for gron'i«gi«#j(jir «»(J'ft».tli« pi»a»«*i«R *f lAlc. 
Table IV shows the relntive composition and digestibility of iweet 
clover as compared to some other feeds. 



Tasle IV. — Composition tind lUf/ctttihilit-y of sweet clover compared vHth that of 

other fortiffc crops. 

AVEBA.OE rERCENTAQK COMPOSITION or SwEET CLOVER AND OlIlKH FoiiAa« CrGW^. 



Kinds of famge. 



Number 
ni 

analyses. 



C tin'g|l#,Wirft a (mir^t). 



Watw. 



Ash. 



(^rudo 
proMin. 



Corbohydrates. 



Nltrogon- 
extract. 



Faf. 



Green crap: 

Swoot clovorl 

AUalfai 

Hoil Clover ' 

Hay {mol3ture-(ree baiLi); 

White swoot clover >. 

Yellow ywoot clover' 

Alfalfa" 

Red clover" 

. Timothy' 



IS 
14S 
8S 

37 

a 

211 
90 
194 



75.6 
74.7 
73.S 



2.1 
2.4 
2.1 

a. 2 
e.4 

9.0 
7.0 

a.2 



4.4 

■4.5 
4.1 > 

I7.fl"! 

15. S" 
17.4 
15.6 
S.2 



. 7.0 
7.0 
7.3 ' 

2S.2 i 

as. ft I 

29. S' 
27.7 . 
32.5 



10.2 
10.4 
11.7 

43.0 
39.6 
40.3 
44.9 
40.9 



0.7 
1.0 
1.0 

3.0 
2.6 
2.0 
3.S 
3.2 



DfOBSTtBLE NUtBlENTS Ot SWEET CLOVEB AND OTHEH FOSAOE CROPa WllEN Fitll TO BlISEP.' 



Kinds of forage. 


Dry mat- 
ter In 100 
pounds. 


Dljfostible nutrtents in 100 pounds of 
alr-drlBd hay. 


Nutritive 
ratlo.i 


I'rotoln. 


Carbohy- 
drates. 


Fat. 


Dry 
matter. 




92.2 
93. 1 

92. 2' 


11. sa 

11.24 
11.73 


sees 

4S. 55 
42.38 


0.49 
.71 
.72 


6(1.12 

62.5 

fio.m 


l.-3,2 
1S4.6 
1:3.8 



' Analyses taken from Ilsnry and Morrison's " Foods and Feeding." 

* Analyses compiled by the Bureau of Chemistry. * 

• Kiperlmcnts conducted by the WyominK Agrl^llural Experlm*»t Station. 

' The nutritive ratio Is the ratio waicb tulsn iKtweeci th« dlgwtlblo crude protein itnd the romblned 
digestible carbohydrates and tat. 

Table IV shows that the percentage composition of both green and 
cured sweet clover conipnr«a favorably with that of silfnlfa and red 
elovar. 

Perhaps the most interesting point shown in this table is that the 
fiber content of white sweet clover, whether green or cured into hay, 
is no greater than that of alfalfa. It is understood, however, that 
the plants collected for these analyses were iikm when they wer© ikt 
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the proper stage for curing into hay. Table IV also shows that the 
digestible nutrients of sweet clover when fed to sheep' compare fa- 
vorably with alfalfa. It was stated that tho sweet-clover hay used 
for this experiment was stemmy and that it had not been cut until 
it h»d b«ome woody. Th* ]fm h»y had p»ii«l' thf l»t for 
cutting when it was harvested, while the alfalfa h*y -was in excellent 
condition. 

In a feM^f experimmit with sheep conducted by two students at 
the Iowa State College it was found that the protein digested in 
sweet-clover feed alone was C9 per cent and that the addition of corn 
to the hay ration increased the digestibility of sweet iSsf^fer to 82 
per cent. Alfalfa and red clover showed similar increases of tho 
digestibility of the protein content when corn was added to the ration. 
The percentage of di^i^ii-lity figured for the protein in the corn 
was the average of a number of digestion experiments. The prob- 
ability is that the digestibility of the corn was also increased by the 
presence of the hay in the ration, so that not *11 the increfuse in the 
digestibility shovild be credited to the hay constituents of the different 
rations. • 

FEEDING EXrERIWlj«?1@ WITH SWEET CLOVE*. 

Few agricultural experiment stations have carried on definite feed- 
ing experiments to determine the vaJue of sweet clover compared 
with other feeds. ~ . , v - - _ 

The South Dakota Agricultural Experiment Station reported an 
experiment in which lambs were fed on sweet-clover hay in compari- 
son with alfalfa, pea-vine, and prairie hay. In this experiment the 
lambs made a better gain at a less cost when fed sweet-elover hay 
than when fed pea-vine hay, but not as large a gain as when fed 
alfalfa hay. The results of this experiment are shown in Table V. 



Table V. — Frcdina p.xperimenf with Jmnbs m jSowfft Dakola, showing the com- 
p/t^ifwe ^(^e flf f^ffermt ki^fi of Inn/ roit^hage.. 

[Grain ratton consists ol oata and corn in all CMoe; rou(;ha$;e vorlag.1 



RoHgba^ tod. 


Number 
ot lambs. 


Duration 


A v»ag* weight. 


Requtr*! for 1 
jnound afgain. 


Average 
dally 

gain per 
head. 


of tost. 


At be- 
ginning. 


At ond. 




Hay. 




IS 
10 
5 
10 


Hays, 
S7 
67 
97 
67 


83.6 
83.8 
81.4 
84.7 


107.9 
107.3 
119.4 
113.6 


Pounds, 
S.09 
S.40 
3.36 
4.43 


Poundi. 
2.3S 
S.15 
3.02 
3.19 


Pound. 
0,36 
.35 
.M 
.43 



The Wyoming Agricultural Experiment Station also performed an, 
interesting experiment with lambs. A number of pens of 10 to 40 
lambs each were fed different mixtures of fatde for 14 ireelis. ^Oios® 
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receiving SA\eet-clover liay, corn, )ind n sm:iU amount of oil meal made 
an average gain of 30.7 pounds pei head, a^confp^fed With 20.3 pounds 
for those receiving native-grass huy, oats, uud oil meal. Those re- 
ceiving alfalfa hay and corn made a gain of more than 34 pounds 
per hiftd. The rt«iilts ()ht*inel *fith foir ptens df Iffeinbe in this 
exp&rim»nt are given in Tnble VI. 



Table VI. — Mmtttts of fm^tg tcntn of imtim m Wymitint/ t^m^rintf Vi tveeks. 



Ration. 


Num- 
ber of 
lambs. 


Aver- 
age 
^aln 
per 

head. 


llsqulrcd lor KB j: nmrt of t;aln. 


Bweet- 
clovc-r 
hay. 


Native 
hay. 


Alfalla 
Jmy. 


Corn. 


Oats. 


Oil 
mpal. 


Swcot-clover hay, com, and 


10 

40 
10 
40 


Pound*. 
30.7 

20.3 
.■!4.4 
34.3 


Pounds. 
637.5 


Pounds. 


PouTida. 


Pounds. 
ni.2 


Pounds. 


PounM. 
20.5 

2.5.0 


Nallve-Erasa hay, oals, and 


606.7 




480.5 






557.7 
557.3 


201.6 


Do 



















The sweet-clover huy used in this experiment was described as 
stemmy and more thiiii si year old; yet it was eaten iii) clean by the 
lambs. 

The South Dakota Agricultural Experiment Station conducted an 
experiment in which steers were fed corn silage and various kinds 
of hay, including sweet clover, The steers which were fed c#rn tikfe 
and swept-clover hay made an average daily gain of 2.45 pounds, at 
•A cost of $4.34 per hundred pounds of gain, whereas the steers which 
were fed corn sil*^ ind red-clover hay niHde fc*er*ge dftily ^in 
of 2,29 pounds, at a cost of $4.55 per hundred. The steers that were 
fed corn silage and alfalfa hay made an average daily gain of 2.49 
pounds, ftt a eowt of $4,^0 per h-unired. 1» cowptrfing fee (Joist of 
the gains, corn silage was valued at $3 per ton, alfalfa, red-clover, 
and sweet-clover hay at $10 per ton, and prairie hay at $6 per ton. 
The results of this experiment, *& givm in Tftbl« VlI, d\ow that 
sweet-clover hay is practically equal to red-clover and nlfalf* fcnd 
greatly superior to prairie hay for roughage for steers. 



Table VII. — Fccillng exim-inwnts u^th sieerx m f^ontli. Dith.ntd, showfn-g the 
M*«e of gftee.et-Hoim' h»y as compared KfWi soww otffm' ^5#iffe of ha^. 

[Com sllago ted In all mms; kind of hay vartes.] 



■ Roughage. 


Number 
of steers. 


Dura- 
tion of 
test. 


AverttK* felsht. 


Average 
dally 
gain. 


Feed per pound of 
gain. 


Toet per 

100 
pounds 
of fata. 


At begin- 
ning. 


At end. 


Silage. 


nay. 


Red-dovM kay 

Sweot-olover hay 


A 
i 

i 
4 


Days. 

ei 

61 
91 
81 

1 


Pounds. 
775 
774 
718 

Its 


r<ramls. 
9(3 
fl07 
1,006 
861 


Pounds. 
2.29 
2.45 
2.40 
2.01 


Pounds. 
25 
23 
23 
2» 


Pounds. 
1.5 
1.5 
1.6 
1.5 


t4.S5 
4.34 
4.30 
4.78 
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The results of thusf Viirioua oxperiinuiitH iiro being duplicnted 
every year by many feeders. Each year in the iiiddle West and 
Northwest many cuttle that bring high ])rices are being fed with 
no other roughage than sweet-clover hay. Stt*ers wliich have boen 
pastured entirely on sweet clover have brought in the Chicago mar- 
ket $1 per hinidrcilweight more than ordinaiy grn«s-];ttstur«d stock 
mwrketed from the aanie locality and at the same time. 

Excellent I'oeidts ^vere obtained in Lee Cinmty, 111., from feed- 
ing steers sweet-clover silage iniide from plants which hud matnred 
a seed ci'o]). For this experiment 91 head of steers 2 and 3 
yetW'S old, ftveraging 1,008 jwunds pw head, were purchnsed at the 
Kansus City stock.vards on Xovembor IC, 1915, at ti cost of $0.30 
per hundred. These steers were shii)ped to a fai-m at Steward 
and iunnediiitely turntd on IS^O ncres of coinstalks. They were 
fed nothing in addition to the cornstalks nntil January 14, iyl<5, 
when they were put into the feed lot, AVhilu they were not weighed 
when turned into the feed lot, the owner of the steers stated thttt in 
hjr. e^'imntion "they had gained but little, if any. During tlio CO 
days these steers were in the feed lot they were fed 2i5 busliels of 
snapped corn twice a day nnd as uuicli sweet-clover sikge as th«y 
would eiit These animals had access to sweet-clover straw during 
the first part of the feeding period, but after this was consumed they 
had only oat straw »e roughage. At the end of the feeding ])eriod 
they were sold on the Chicago market at tlie average price of $8.'J5 
per hundred, netting approximately $30 per- head. The average 
weight of these steers in the Chicago yards was 1,177 pounds, 166 
pounds more tluin when purchased in Kansas (^ity. ' 

A most remarkable feature of this experiment is the fact that the 
steers were fed almost Mitiiely m«terial which would have b«en con- 
sidered of little value by the iiver'ige fanner. The corn wliich was 
fed tested 44 per cent moisture at the Koehelle, III., elevator, and 20 
cents per bushel was the best price offered for it. 

Proeumably on account of wet weather during the fall of 19113, the 
sweet-clover seed crop was a failure in that section ; in fact, the crop 
had been cut for seed and part had been thrashed before it was 
decided that the seed yield was not suflieient to pay for the thrashing. 
The remainder of the crop was then run into the silo and fed to the 
steers. The leaves fall and the stems of this plant become hard and 
woody as the seed matures. The crop therefore would have been 
■worthless for feed had it not be*n ]ihieed in the silo. As a rule, 
stock resdily e*t sweet-clover stra'*' when the stems are brcikm and 
crushed by the hulling machines. 'The sweet-clover straw which 
was iK^ed as roughage during the first part of the feeding period 
was from that ])art of the seed crop which had been thrashed. 

An interesting feeding experiment was conducted on a farm ti-t 
Kochellcj 111. Dn September 7, 1913, 29 head of 2-year-old steers, 
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averaging 83G pounds, were turned on 40 acres of sWect clover ■which 
had been seeded thftt spring witli barley. These animals weit ims- 
tured on the sweet clover until November 1 without additional feed. 
During this time they made oxcoptionally large gains. From Novem- 
ber 1 to ■jPfe e g at i lK'r 11, 28 head of these steers had »cc»ss to an 80- 
acre field of corn"talk: On December 11 they were pnt into the feed 
lot. Dui-ing tJie timo these steers were on tlie cornstalks they barely 
held their gain, but during the first 30 days they were in the ^Ie9? Tot 
they made an average daily gain of almost 3 ]iounds. In this period 
they receivftd 215 bushels of eorn-and-cob meal and 16f tons of silage 
made from the first-year growth of sweet clover. During the next 
30 days thoy received 388 bushels of corn-and-qob meal and ranch 
lees sweet-elover, silage. During this time they made an average 
da-ily gain of 2 pounds. When the corn-and-cob meal ration wae 
increased the steeis iito less silage. Thoec cattle droascd per cent 
at a Chicago packing house. 

SWEET CLOVER AS A SOIL-IMPROVING CROP. 

Unlike many legumes, sweet clover will make a good growth on 
soils too depl^jted in humiis for profitable crop production. In 
addition to its ability to grow and to produce a considerabk quan- 
tity of forage on such soils, it ^vill add much humus to them. The 
extensive root systems do much toward breaking up the subsoil, 
thereby providing better aeration and drainage. The effect of the 
large, deep roots in opening up the subsoil and providing better 
drainage is often very noticcsiblo in the s]iring, as the land upon 
which sweet clover has grown for several years will be in a condition 
to plow earlier than the adjacent fields where it has not been grown. 
The roots are often one-eighth of an inch in diameter at a depth 
of 3 feet, and they decay iii five to eight weeks after the plants die. 
(Figs. 12 and 13.) The holes made by the roots arc left partly 
filled with a fibrous substance which permits rapid drainage. 
Sandy soils are benefited materially by tlie addition of humus and 
nitrogen, while hardpan often is broken up so completely that 
alfalfa or other crops will readily grow on the land. The roots 
add much organic matter to the layers of soil below the usual depth 
of plowing, wliile those in the surface soil, together with the stubble 
and stems, when the crop is plowed under, add more humus than 
possibly any other legume which may be grown in short rotations. 
Not only does this crop add organic matter to the soil, but in com- 
mon with other legumes it has the power of fixing atmospheric 
nitrogen by means of the nitrogen-gathenng bacteria in the nodules 
on the roots. 

The ability of sweet clover to reclaim abandoned, run-down land 
has been demonstrated in northern Kentucky and in Alabama. In 
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Fio. 12. — A portion o( a root ol sweet 
clover, collected SO days after the 
seed crop had been cut. The cor- 
tci was so decayed that It remained 
In the ground whpn the root was 
removed. Note that the pith baa 
largely dlBspppared and that the 
half-rotten ceattftl cylinder U all 
that remains, 
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Fia. 13, — The same root shown In figure 12 
after being crushed between the thumb 
and foreflngor. Illustrating how rapidly 
Ewect-clover roots decay after the plants 
die. The holes left In the ground by the 
rnpld decay ot the roots facilitate 
drainage, 
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these regions many farms ivere so depleted in nitrogen and liumiis 
by continuous cropping with noiilcgiiminoiis. crops that profitable 
yields could be obtained no longer, Through the use of this crop 
many of these farms have been brought back to a fair state of fer- 
tility. Tests at the Alabama Agricultural Experiment Sfctition show 
that the increased yield of corn following sweet clover which had 
occupied the land for two years was bushels per acre. The cotton 
grown on the land the second year showd an incre#0e of 56 
pounds per acre. The combined value of the increased yields of 
corn and cotton for the two years was estimated at $D,75, The 
total yield of hay for the two preceding yenvs was 6,8 tons per acre. 
In another ex2)erinjent at this station cotton was planted on land 
that had grown sweet clover the two previous years and on land 
thjfct had received an a^pplication of 18 tons of stable manure per 
acre. The sweet-clover plat produced 280 ])ounds of seed cotton 
the first year and 120 pounds of seed cotton the second year more 
than the plat which received the heavy applicfttion of manure. 

Land on which sweet clover had been grown for four years at tho 
Ohio Agricultui'al Experiment Station yielded 26.9 bushels of wheat 
per acre as compared with 18.G bushels on the check plat. Sweet clo- 
ver was seeded at the Tennessee Agricultural Experiment Station in 
the spring of 1912. One cutting of hay was removed that year anil 
the following spring tlie field was plowed and planted to corn. The 
corn yielded 58.8 bushels per acre as compared with 41.1 bushels 
per acre for an adjoining plat where rye was turned under. A num- 
ber of tests have been conducted in southfrnstem Kans«s which show 
clearly the value of sweet clover as a soil-improving crop for that 
section. The yield of wheat has been increased as much as 7 bushels 
per acre and that of corn as much as 22 bushels per acre by plowing 
under the sec(md-year growth of clover. 

Annual yellow sweet clover is rapidly gaining in favor as a green- 
umnure crop for orchards in the Southwest. In AriKona two plats 
seeded in October and plowed under in April yielded, respectively, 
IG and 17 tons of green matter to the aero. At the Arizona Agricul- 
tural Experiment Station annual yellow sweet clover, lupines, and 
alfalfa were tested as green-mannre crops for orchards. In this ex- 
periment the sweet clover clearly showed its superiority to lupines or 
alfalfa for this purpose, as it yielded from 21 to 26 tons of gvmn 
matter per acre, whereas the highest yield for Ae lupinot was Ip 
tons and for the alfalfa 15 tons per acre. 

The use of unnnal s#«t clover as a green-mnnure crop in southern 
California has increased very rapidly in recent years, and this in- 
creased use apparently has been justified by the results obtained 
with it. One of the moet interesting green-manure tefits thtm f«r 
noted was conducted at the California Citrus Experiment Station. 
In this experiment nine legume jdats and eight nonlegume plats 
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alternated with eHch other. The 4-yeiir avei-age weiglit of green 
m«tter produced on the sweet-clover ]ihit was 14f tons per acre, 
^\•hereas the 5-year iivcrage weight of green matter prodnced by 
common vetch and Cunadii field peas was 12 tons and 0 tons, ro- 
• spectively, ])er acre. On one series of tlitee plafes corn whs planted in 
rotation with the clover. The average yid^ ^f shelled com for four 
years was 4(j bushels to the acre on the sweW-'cIoi cv plat, us compared 
with 35 buehels to the acre on tlic eommoii-vcteh plat luid 40 busliels 
per acre on the field-pea plat. One bai'ley plat receiving each year an 
upplicition of 1,080 pounds of nitrate of soda gave an average yield 
of 41 bushels ]>er acr«. The 2-yiwr average yield of potatoes follow- 
ing sweet clover was 2ii2 busliols per acre, as eouipai-ed with 171 bush- 
els following connnoii veteli and 2154 bushels following field peas. 
Sw^et clover has jinived to be an e.xcellwit ])lant to grow in rotation 
with sugar beets, as the 2-year Jiverage for the beets following it 
was 1&.8 tons ])ei' acre, as compared witli 15.3 tons following conunoji 
fetch, »nd 17.0 tons following field pens. 

Annual yellow sweet clover makes a profitable gr<jwtli t>nly in the 
Soutli and Sontliwret and therefore should not be planted in any 
other aection of the country. 

In those sections of the United States where the soils aro low in 
hnmus it is to be strongly recommended that sweet clover be grown 
for green manure. This method is being pr«cttced in isome sections 
of the country with e.xcellent results. 

It shotdd he remembered tlnit sweet elover will not make a satis- 
fuctovy growth on acid soils and thnt it is very rasentisd to provide 
inoculation if the soil is not inoculated ulrsndy. 

SWEET CLOVER IN ROTATIONS. 

As sweet clover is a biennial plant, it lends itself readily to shoit 
rotations. It may be seeded in the spring oii wintei* grain or with 
spring grain, the same ms red clofer. It will produce Ht lenst as much 
pasturage the following fall as red clover, and in some parts of the 
country a cutting of liay may be obtained after the grain harvest. Th© 
following year tlie plants will produce two cuttings of hay or one cut- 
ting of liay and a seed crop. In soine sections of the United States 
this plant is replacing red clover in rotations, as it will succeed on 
poorer soils than rod clover and will add much luort huums to the 
soil. It will withstand drought better than eithen* red elover or 
alfalfa, and on this account its use in rotations may be extended into 
drier sections. As a rule the b«ieflciftl effect of svfeet clover on thts 
subsequent crops is more marked than that of other legumes. This 
is especially true with corn, and whenever ])os6ible corn should follow 
s^^mt clover in rotations. Koot crops also are benefited by its u«e 
in rotations, as the large deep roots of sweet clover open up the Boil. 
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SWEET CLOVER AS A HONEY PLANT. 

A niimbci' of tlic lending honey pliints fail to seci-ete nectar in part 
of the territory in which they arc fountl, but white swc(;t clover ranks 
as a vahiublo source of nectar Avherever found iu suflicient "Jjuaiitity 
in the United States. Tj-^p period of nectar secretion usually fol- 
lows that of white anfl.djuike' clovers in the Northern States, and 
consequently comes .otut'tiine when the colnnie are strong enough 
to get the full benefit of the secretion. The honey from -white sweet 
clover is light in color, ivith a slight green tint, the flavor being mild 
and suggestive of vanilla. The characteristic flavor and color of the 
honey seem to bo less marked during a rapid secretion of nectar, In 
the irrigated portions of the West honey from white sweet clover is 
often mixed with that from alfalfa. 

Beekeepers have long recognized the vahie of sweet clover as a 
source of nectar, and for years tons of seed have been sold annu»lly 
by dealers in beekeepers' supplies, It has never been found profit- 
able to cultivate any plant solely for nectar, and those beekeepers 
who were primarily interested in the plant for bee forage have scat- 
tered the seed chiefly iu waste places and along railroad embank- 
ments and roadsides. A number of beekeepers who were also engaged 
in general farming have for years utilized the plant for forage, and 
they were among the earliest to grow the plant for seed, so as to be 
able to supply their fellow beekeepers. Sweet clover to-day is almost 
tlio only plant which beekeepers seek to increase in waste Ittnds in 
their localities. 

The yield of nectar from sweet clover is heavy, and a numlwr of 
beekeepers now market this honey in carload lots. Sweet clover is 
utilized for honey especially in Kentucky, in Iow«, jind ia Colorado 
and adjacent States, In Alabama and Mississippi a number of bee- 
keepers are harvesting large crops chiefly from this source. The color 
and flavor make this plant suitable for either comb or extracted honey, 

YeJlow sweet clover is perhaps as valuable for nectar as white 
sweet clover, but beekeepers have paid less attention to it. This is 
probably due to the fact thnt the blooming period of the yellow 
species often coincides with that of white and alsiko clover, making 
it loes vahmble to the beekeeper. In sections where the quantity of 
white and alsike clover is limited and it is desired to plant sweet 
clover for boo pasturage, a mixture of the white and yellow species 
is recommended, as the yellow species will bloom from 10' to 14 days 
•»c?li«' than the ,whit«. 

Wherever any of the species of sweet clover are cultivated, either 
for forage or for seed, beekeeping is to be recommended as a valuable 
source of »dditionsrl income, and such locations are e^)eci*lly suit- 
ahlo for extensive commercial beekeeping. 

o 



